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International trade accounts for a quarter of America's Gross Domestic Product with 95 percent of cargo traded being shipped through one of the nation's seaports. With economic globalization, the ability to transport goods becomes increasingly important to maintaining the U.S. status as a world power. The shipping industry is evolving to larger ships with greater capacity and efficiency to meet increasing global demands, requiring changes to port infrastructure. While countries in Asia and Europe are investing heavily in port infrastructure in preparation for future requirements, the U.S. has reduced spending in this area. Completion of the Panama Canal expansion in 2014 will further altering shipping patterns, creating increased demand on East Coast ports.
Although the nation faces fiscal challenges, it needs a national strategy that promotes greater port development if it is to meet future demand. The U.S. must increase spending on infrastructure to keep current with transportation needs and establish systems that prioritize national infrastructure investments, supporting trade and economic policy. It must revise laws to allow greater use of existing funding for port development and update port standards to meet current shipping industry needs.
PORT AND NAVIGATION INFRASTRUCTURE DEVELOPMENT TO SUPPORT U.S. STRATEGIC INTERESTS
America's economic growth was built on one of the most integrated and efficient infrastructure systems in the world-from canals to railroads to highways. But our national leaders have rested on these accomplishments rather than extending them... One sign of this is that Federal infrastructure spending as a percent of GDP dropped in half between 1980 and 1997... It is time to reexamine priorities for the nation's infrastructure. America's economic well-being and physical security depend on safe and reliable public infrastructure. Roads, airports, railways, ports, and other public investments are instrumental in boosting America's productivity and global economic competitiveness.
-Center for Strategic International Studies 1 During the 20th century, the United States built a transportation system that fueled unprecedented economic prosperity, connecting population centers, economic activity, production, and consumption within the country and to the rest of the world.
The national transportation system's capacity to make these connections efficiently is essential to American businesses, households, and communities. It is a competitive advantage of the U.S. economy and represents a vital national interest.
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Both national security and economic prosperity depend upon that system of roads, railways, seaports, and airports. The nation's transportation infrastructure supports the military industrial complex, provides access to the sea and air for power projection platforms, and enables rapid movement of American military forces and equipment anywhere in the world. It allows the United States to provide goods to global markets at competitive prices while obtaining resources and products from other nations that fulfill industry needs and maintain quality of life for Americans. As the world's economy grows more interdependent in the 21st Century, the ability to transport goods and materials becomes an increasingly important factor in maintaining the United
States' status as a world power.
While the U.S. economy is dependent on transportation capacity, the nation faces several challenges in adapting to the future globalized economy. Ports, critical to trade with other nations, need to accommodate a near doubling of cargo volumes by 2020. 3 Infrastructure standards must change with trends in the shipping industry as companies shift to significantly larger, more efficient, vessels that require deeper channels and greater material handling infrastructure. 4 Much of the nation's infrastructure is aging as federal investment, as a percentage of Gross Domestic Product (GDP), declined 45 percent in the past twenty years. 5 The federal government faces unprecedented fiscal issues and must reduce spending as the proportion of national debt relative to GDP rises. 6 Policies to define national standards and allocate funding for infrastructure are obsolete and do not prioritize funding towards truly national priorities. 7 While the challenges are significant, the United States needs a national strategy that supports greater seaport and waterway infrastructure development to meet future demands for international trade and maintain the country's economic prosperity.
The federal government has a responsibility to maintain, upgrade, and replace transportation infrastructure in a manner that supports the nation's economy. Congress, in partner with private industry, local, and state government, must develop policies and provide funding to ensure our national transportation system remains viable to future needs. It must ensure the nation's infrastructure adjusts to a changing environment marked by increased globalization and trade and changing industry standards. This study begins by reviewing national priorities and the relevance of international trade to the national economy. It then reviews the current and projected operating environment for one sector of the transportation industry that supports international trade, the shipping industry. The shipping industry depends on publically managed ports to operate; this study reviews the current status of port infrastructure and development needed to prepare for future demand. It then reviews national policy and the federal processes that prioritize and fund infrastructure development to determine U.S. level of support for port development. Finally, this paper provides recommendations to federal policy and procedures to address challenges and better support national priorities.
International Trade and the U.S. Economy
The Pacific and Atlantic oceans separate the U.S. from trading partners in Asia and Europe. The country relies on the shipping industry to provide a cost effective means to transport international goods to and from these markets. One out of every eleven containers carrying global trade is bound for or originates from the U.S., accounting for nine percent of worldwide container traffic. 8 The U.S. is the world's largest trading nation, importing or exporting more than 1.42 billion tons of goods by sea in 2008 alone. By 2038, this quantity is expected to increase by 67 percent to more than 2.37 billion tons. 9 The nation's ports handle more than 70 percent of imported oil and 48 percent of all goods purchased by American consumers. 10 With over 95 percent of the nation's overseas trade by weight, and 75 percent by value, already moving through ports, the U.S. Department of Transportation (USDOT) projects that total freight will increase by more than 50 percent by 2020 and the volume of international container traffic will double.
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America's economic prosperity depends on business with other nations. U.S.
trade with world markets in 2011exceeded $4.2 trillion, contributing 28 percent to the nation's GDP. 12 The World Bank predicts by 2020 this ratio will rise to 35 percent and may be as high as 55 percent by 2038, making international trade an even more important component of the national economy. 13 The economic impact of trade is much more than just the value of materials and products shipped. More than 13.3 million U.S.
workers are supported by seaports, producing $649 billion in annual personal income.
Every $1 billion in exports shipped through U.S. seaports creates 15,000 new jobs, reducing unemployment and increasing income for Americans. per container for a 6,000-TEU ship compared to a 2,500 TEU vessel. By 1997, shipping companies had begun building 8,000-TEU megaships to further improve cost savings.
New ship orders continue this trend, with more than fifty 8,000-TEU vessels currently on order to meet future demand. August 2014, the expansion will triple per-ship cargo capacity from the current 4,400 TEU limit to 12,600 TEUs, while increasing overall canal capacity from 35 to 50 ships per day. 26 The American Planning Association provided the following example of the economic benefits derived from the expanded Panama Canal:
The cost of transporting a 20-foot-long container from Hong Kong to the eastern U.S. through a Los Angeles port and then by rail and truck is roughly $3,500, according to Drewry Supply Chain Advisors. The firm estimates that shipping a container would cost $250 to $1,000 less if it were loaded on an 8,000-TEU ship, sent through the Panama Canal, unloaded at an East Coast port, and then hauled by rail and truck to a midwestern or southern destination. 27 As significantly more and bigger container ships take advantage of the expanded Panama Canal, there will be a noticeable change in trade patterns at ports along the eastern United States. In order to realize the potential savings of post-panamax ships, the U.S. must deepen harbors and expand cargo-handling facilities.
Port Infrastructure
While future trends indicate a shift to much greater East Coast shipping traffic and increasingly larger ships, the desired increase in trade is not possible unless the ports are prepared to support the evolving industry. The United States Army Corps of Engineers (USACE) defines a harbor as a sheltered part of a body of water deep enough to provide anchorage for ships or a place of refuge. The port is a place by a waterway where ships and boats can dock, load and unload. Together they are commonly referred to as ports. 28 There are three basic components needed for a port to operate. First, the waterways must be deep and wide enough to allow ships to transverse the harbor and dock. Second, the waterside infrastructure must support efficient loading and unloading of ships. Third, the landside infrastructure must connect the port to other intermodal transportation (rail and road transportation networks) to deliver and receive containers and materials.
With increased ship sizes, ports need deeper channels and berths, wider turning basins, larger marine terminals, bigger cranes, and on-dock rail and trucking yards. Finally, there must be more capacity to move the materials in and out of the port through connections to other transportation systems. 31 The ongoing expansion at the Port of Miami demonstrates how all three components must be developed together to achieve increased capacity at a port to accommodate post-panamax ships in 2014. The project is expected to double cargo business at the port over the next ten years, creating more than 33,000 new jobs and resulting in more than $18B in economic impact to the region. 32 In 2012, the Port of Miami begins dredging to an increased harbor depth of 50 feet, allowing it to receive and unload panamax ships up to 13,000 TEUs in size. 33 In addition to dredging, the Port will invest close to $700 million for infrastructure improvements, including construction of a new gantry crane dock and larger container storage yards. The port also acquired two super post-panamax gantry cranes that can efficiently load and unload 22 container (8 foot wide each) wide container ships. The State of Florida, with USDOT support, is investing more than $1 billion in road and tunnel infrastructure to connect the port to the interstate highway system, doubling truck capacity and reducing congestion. They are also investing $22.7 million to improve rail service between the port and the Florida East Coast rail yard, providing direct cargo access to the national rail system. Finally, the port upgraded its security gates and infrastructure which increased the processing rate for container trucks and reduced daily traffic backup. 34 While each individual project impacts the capability and capacity of the port, it is only through the combination of all these projects that the strategic benefits of post-panamax shipping are achieved. While possible to expand additional ports in preparation of greater shipping demand, this effort comes with a significant cost to plan and construct the developmental projects.
Port Funding
The development and upgrading of port infrastructure is expensive and requires a significant commitment of funds. Ports may be operated by a state, a county, a municipality, a private corporation, or a combination of the four. While federal, state, local, and private sector entities all participate in decisions regarding the maintenance and development of publically controlled ports, the final authorities for development and expansion are the states. 35 Funding for maintenance and development of port infrastructure can come from a variety of sources, depending on the nature of the work to be accomplished. Often development requires a partnership between federal, state, and local organizations to share the cost of projects. The federal government has primary responsibility for maintenance and construction of navigation channels and harbors. However, it requires cost sharing for new construction and maintenance of channels deeper than 45 feet. 36 Public agencies, such as port authorities and private corporations, have responsibility for the maintenance and construction of waterside infrastructure, to include docks, cranes, container yards, and support facilities. These projects are often funded through a combination of private and local government sources. The landside infrastructure, to include highways and rail lines connecting seaports to inland intermodal transportation facilities, are primarily the responsibility of state governments and are usually funded through a combination of federal and state sources. percent cost share for maintenance before HMTF funds are used. Most importantly, the HMTF was created to only maintain existing channels and cannot be used to widen or deepen waterways. 44 Increasing channel depth or width is new construction, requiring
Congress to provide non-HMTF funding and local sponsors to provide a 35 percent cost share for channels under 45 feet and 60 percent cost share for channels exceeding 45 feet. 45 The HMTF is an excellent source of revenue for port maintenance, however these legal restrictions preclude using the money for expanding port capacity to support U.S. strategic goals. Similarly, recent efforts to jump start the economy through infrastructure development do not appear to improve the port situation.
Economic Unless a port has deeper channels and greater material handling infrastructure, it cannot take advantage of the savings these larger ships bring. This creates an infrastructure challenge for the U.S. that must be met to support its economic objectives of international trade. The system to prioritize, authorize, and fund waterway infrastructure development is complex and does not support growth of international trade or U.S. economic prosperity. The nation needs to identify and develop transportation infrastructure based on national priorities. It must increase funding of infrastructure development and develop policies that ensure that projects that provide the greatest economic benefit to the nation receive the highest priority for funding.
Ports that support national strategic objectives of international trade and economic growth must be improved to enhance their productivity and connectivity with highway and rail transportation systems. National policies, to include the Water Resources Development Act and the Harbor Maintenance Trust Fund, must be changed to improve federal support to port development. Many other nations are investing more of their GDP towards infrastructure development now, to realize the benefits of increased international trade in the next twenty years. Unless the United States recognizes the importance of port development, it will not have the shipping capacity needed to support its trade with other countries and achieve its economic objectives.
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